**INTRODUCTION:** Arterialized venous flaps and venous flow-through flaps have conventionally been described as based on a central vein to accommodate both afferent and efferent flow. However, these flaps are not universally reliable and suffer from high partial and total failure rates. To date, capitalization of the avalvular oscillating venous plexus in a dual discontiguous venous system has not been attempted to improve survival outcomes in arterialized venous flaps.

**BACKGROUND:** Fresh cadaveric lower extremities were obtained from our institution's willed body program. Iohexol injection studies were performed in two lower extremities to visualize the location of avalvular oscillating veins of the leg. Indocyanine green angiography was performed to visualize cutaneous perfusion of a dual discontiguous venous flap model, as well as for five flaps harvested as a traditional venous flow-through flap. Images were uploaded into Adobe Photoshop (Adobe Systems. San Jose, CA.) and the total area captured was compared to the total theoretical capture. Results between both groups were compared using a student's t-test.

**RESULTS:** An avalvular oscillating venous plexus was consistently identified between the lesser and greater saphenous veins. The lesser saphenous vein was injected from its distal portion and ligated proximally in order to direct flow through the oscillating venous plexus to the greater saphenous vein. The mean percentage of theoretical capture was 85.6% in the dual discontiguous venous flap model based on the lesser and greater saphenous veins. This was a statistically significant increase (p\<0.001) in cutaneous tissue perfusion compared to the venous flow-through flap based on the lesser saphenous vein (26.0%). Flap sizes with adequate indocyanine perfusion ranged from 8 x 6 -- 10 x 14 cm.

**CONCLUSION:** A reliable arterialized venous flap may be an ideal soft-tissue flap. It may provide thin, pliable coverage, with a long vascular pedicle and minimal donor site morbidity. These results indicate that a working model for arterialized venous flap harvest may be accomplished using a dual discontiguous venous system with capture of known areas of avalvular oscillating veins. While further research is needed, this also suggests that capture of the avalvular oscillating plexus could allow for arterialized venous flaps to be harvested from other regions as well.
